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DETAILED ACTION 



Comments 

1 . The Amendments filed on March 5, 2007 have been entered and made of record. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
clainf)ing the subject matter which the applicant regards as his invention. 

3. Claims 35, 36, 38 and 40 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Claims 35, 38 and 40 recites the limitation "each of the polyphase filters" in line 
9, respectively. There is insufficient antecedent basis for this limitation in the 
claims. However, it is appreciated that the limitation corresponds to the first and 
second filters and has been treated as such. 



Claim 36 is dependant upon claim 35. 



Claim Rejections - 35 USC § 103 



4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 



obviousness rejections set forth in this Office action: 



(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
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the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sicill in the art to vMdn said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1 , 4, 21 and 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hrytzak et al. (US 5,327,257) in view of Kim (US 2002/0067862). 

Hrytzal^ et al. disclose a method of interpolating image positions in an original 
image to produce an interpolated output image, wherein the original image is 
represented by digital input pixel data (Col. 1 lines 6-9), comprising the steps of: (a) 
providing a first filter having a sharp interpolation characteristic ("two-dimensional digital 
filter"); (b) providing a second filter having a smooth interpolation characteristic ("smooth 
filter"); (c) interpolating a selected image position in the image using the first filter to 
generate a sharp interpolation output value ("sharp interpolated output image pixel X"); 
(d) interpolating a selected image position in the image using the second filter to 
generate a smooth interpolation output value ("soft interpolated pixel Y", Col. 4 line 54 
through Col. 5 line 2 and lines 24:31); and (f) selectively combining the output values 
from the filters as a function of the weighting coefficients, to generate an interpolation 
output value for the selected Image position of an interpolated output image 
("interpolated out pixel P", Col. 5 lines 32-49). 

As to claim 1, Hrytzak et al. does not explicitly teaches calculating a different 
weighting coefficient for the output of each filter by estimating the image high frequency 
level at the selected image positions and calculating the weighting coefficients based on 
the estimated image high frequency level. 

Kim teaches calculating a different weighting coefficient for the output of each 
filter by estimating the image high frequency level at the selected image positions and 
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calculating the weighting coefficients based on the estimated image high frequency 
level {"a*h(m,n)", This term provides an enhancement value based on high frequency 
components. Paragraphs [0025]-[0028] and [0034]). 

Therefore, in view of Kim, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to modify Hrytzak et al.'s method by 
incorporating the method step of calculating the weighting coefficients by calculating the 
high frequency level at the selected image position and obtaining the enhancement 
value as the weighting coefficients used in Hrytzak et al.'s equation to calculate the 
interpolated output pixel in order to provide an image which its visual appearance can 
be sharpened or can appear more vivid to a human being while preventing or 
suppressing the occurrence of shoots (Paragraphs [0004], [0006] and [0023]). 

As to claim 4, Hrytzak et al. further teaches the interpolation output value q 
("interpolated output pixel P") for the selected image position is according to the relation: 
q = r*o+ s*(1-o) ("P=SX + (1-S)r) wherein a ("S") and (1-a) ("1-S") are the weighting 
coefficients for the first and second filters, respectively (0^a^1 ), and r ("X") and s ("Y") 
are the filter output values from the first and second filters, respectively (It can be shown 
that the equation used in Hrytzak et al. to calculate the interpolated pixel value is carried 
out in the same fashion wherein the weighting coefficient (S and (1-S)) is used for the 
output of the filters. Col. 6 lines 39-49). 

As to claims 21 and 24, see claims 1 and 4, respectively, above. 
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6. Claims 5-14, 17, 19, 25-34, 37 and 39 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Hrytzak et al. in view of Kim as applied to claim 1 above, and 
further in view of Wu et al. (US 5,959,693). The teachings of Hrytzak et al. modified by 
Kim have been discussed above. 

As to claims 5-1 1 , Hrytzak et al. modified by Kim fails to disclose the first filter 
comprises a one dimensional FIR polyphase filter; the second filter comprises a one 
dimensional FIR polyphase filter, the two polyphase filters have the same length; each 
of the polyphase filters comprises a N -tap M -phase polyphase filter; for arbitrary or 
variable interpolation ratios, M has a value of 10 or larger; N can be either an odd or 
even number value. 

Wu et al. teaches the first filter comprises a one dimensional FIR polyphase filter 
(FIG. 2, "FIR filter 275"); the second filter comprises a one dimensional FIR polyphase 
filter (FIG. 2, "FIR filter 280"); the two polyphase filters have the same length (Length 
M); each of the polyphase filters comprises a N -tap M -phase polyphase filter "3-tap 
filers"); for arbitrary or variable interpolation ratios, M has a value of 10 or larger (Length 
M); N can be either an odd or even number value (N = 3-tap, Col. 5 lines 26-67 and Col. 
6 lines 34-47). 

Therefore, in view of Wu et al., it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to further modify Hrytzak et al. and Kim by 
incorporating the polyphase FIR filters, as taught by Wu et al., which comprises aN- 
tap M -phase for arbitrary or variable interpolation ratios, M has a value of 10 or larger; 
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N can be either an odd or even number value, as the filters used in Hrytzak et al. in 
order to preserve image features and improve resolution (Col. 6 lines 34-47). 

As to claim 1 1 , Hrytzak et al. further teaches the two filters are low-pass filters, 
such that the first filter has a sharp frequency transition band and the second filter has a 
smooth frequency transition band (Col. 4 line 54 through Col. 5 line 2). 

As to claim 12, Kim further teaches calculating the weighting coefficient for each 
of the two filters further includes the steps of: estimating the image high frequency level 
at the selected image position ("h(m,n)"), and calculating a weighting coefficient for the 
output of the filter based on the estimated image high frequency level (Enhancement 
value a*h(m,n)); and the image high frequency level at the selected image position is 
estimated based on the image high frequency components measured at original image 
pixels neighboring the selected image position ("n-1 . . . n+1", Paragraphs [0030]- 
[0034]). 

As to claim 13, Kim further teaches the image high frequency component at the 
original image pixels is measured using high-pass filtering process ("high-pass filter", 
Paragraph [0030]). 
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As to claim 14, Kim further teaches the image high frequency component at the 
original image pixels is measured using a high-pass FIR filter (The high-pass filter 
described in Paragraphs [0030H0034] comprises a finite impulse response filter). 

As to claim 17, Kim further teaches the image high frequency level at the 
selected image position is estimated based on the image high frequency components 
calculated at two original image pixels closest to the selected image position (Horizontal 
or vertical pixels taken into account. Paragraphs [0030]-[0031]). 

As to claim 19, Kim further teaches the image high frequency level at the 
selected image position is estimated based on the image high frequency component 
measured at original image pixels that are within the filtering range of interpolation to 
the selected image position (The values used to calculate the high frequency level 
correspond to those which are within the range of enhancement. Therefore if these 
high frequency values are used for the interpolation process taught by Hrytzak et al. it 
would correspond to the interpolation range. Paragraphs [0010] and [0030]-[0034]). 



As to claims 25-34, 37 and 39, see claims 5-14, 17 and 19, respectively, above. 
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Allowable Subject Matter 

7. Claims 3 and 23 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

Claims 15, 16, 18 and 20 are allowed. 

The following is a statement of reasons for the indication of allowable subject 
matter: The closest prior art made of record fails to disclose or suggest calculating the 
weighting coefficients for the output of the filters based on the high frequency level at 
the selected image position, wherein the image high frequency component is measured 
according to the relations presented in the current application. 

Claims 35, 36, 38 and 40 would be allowable if rewritten or amended to 
overcome the rejection(s) under 35 U.S.C. 1 12, 2nd paragraph, set forth in this Office 
action. 

Response to Arguments 

Objections to the Specification 

8. The Specification has been amended on Page 6, line 10 to recite, "combined to 
achieve a better image interpolation result" to correct sentence grammar. 

The Specification has been amended on Page 8, line 2 to recite, "range of 
interpolation, are checked. The image high" to correct sentence grammar. 
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The Specification has been amended on Page 26, line 21 to recite, "circuits, as 
Application-Specific Integrated Circuit (ASIC), as firmware, etc. as is known to those" to 
correct the term definition of "ASIC". Therefore, the objection has been removed. 

Claim Rejections under 35 U.S.C. $ 102 

9. Applicant's arguments, see Page 20 on the Remarks Section of the Amendment, 
filed March 5, 2007, with respect to the rejection(s) of claim(s) 1 and 21 under 35 U.S.C. 
§ 103 have been fully considered and are persuasive. Therefore, the rejection has 
been withdrawn. However, upon further consideration, a new ground(s) of rejection is 
made (See Claim Rejections - 35 USC § 103 Section above). 

Claim Rejections under 35 U.S.C. $ 103 

1 0. Applicant's arguments, see Pages 20-26 on the Remarks Section of the 
Amendment, filed on March 5, 2007, with respect to the rejection(s) of claim(s) 2, 4-14, 
17, 19, 22, 24-34, 37 and 39 under 35 U.S.C. § 103 have been fully considered and are 
persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made (See Claim Rejections - 35 USC § 
103 Section above). . 

Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Song disclose a Method for Adaptively Sharpening Electronic 
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Images, Hershberger disclose a Vestigial Sideband Generator Particularly for Digital 
Television and Kato et al. disclose a Video Image Transforming Method and Apparatus. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jose M. Torres whose telephone number is 571-270- 
1356. The examiner can nonnally be reached on Monday thru Friday: 8:00am - 
4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jingge Wu can be reached on 571-272-7429. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system.. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

JMT 

04/30/2007 




